Response
Drs Altimiras and Milberg question our use of the term "predictive adaptive responses" in describing the developmental consequences of a maternal high-fat diet in rats in which offspring raised on a control diet developed endothelial dysfunction, whereas offspring raised on the maternal diet did not. 1 We would like to point out that the concept of predictive adaptive responses has previously been formalized. [2] [3] [4] [5] Indeed, it is widely accepted in developmental biology that adaptive plastic responses during early development have consequences for function in later life. The correspondents confuse adaptations with adaptive responses. The former can only be deduced when shown to increase Darwinian fitness. Hence, the concept of predictive adaptive responses was proposed because the embryo or fetus cannot anticipate whether the response will be appropriate, let alone whether it could be a valuable adaptation for the species.
Of course the fetus cannot respond to future challenges, but it can use signals or cues (eg, nutritional, endocrine) from the mother and the placenta to change its phenotype. If this process turns out to be beneficial as a prediction of its later environment, then it will be retained by evolution. We stress that the prediction is not only in relation to a poor postnatal environment, as our study demonstrated, 1 nor can it be seen as a fetal adaptation. This is particularly true when the response is induced by an epigenetic change in early development. The concept should not be confused with that of "preadaptation." The more formal exploration of the concept involves cues in addition to nutrition. It is an extension of the concept of "maternal effects," effects that are well rehearsed in evolutionary biology.
The predictive adaptive responses concept shares some similarities with "programming," a term coined by Jacob and Monod in 1961 that refers to the genetic program of growth. We prefer not to use the term programming because it seems too deterministic. New concepts and theories permit a synthesis of current data and ideas and also suggest testable hypotheses. This is the case for the predictive adaptive responses concept. Furthermore, its relevance to human medicine, especially in view of the consequences of nutritional and energy balance transitions occurring in many parts of the world, suggests avenues for public health interventions. For this reason alone, this concept cannot be ignored. 
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